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(54) Device capable of signalling the inflating condition In the tires 



(57) A device capablG of signalling the inflating con- 
dition In the tires comprises: an external gnvelope (1 ) 
rotating with a threaded bod/ (4) Which can be screwed 
on a jointing tube (5) of an inflating valve (6); a plunger 
(11) fitted with a housing (17) closed by a deformable 
lamina (18); a bellows (10) separating a first chamber 
(20) located over the plunger (H) from a second cham- 
ber (15) defined under the plunger (11); the lamina (18) 
presents a downward bending when the atmospheric 
pressure acts on the housing (17) and the tire pressure 
acts on the first chamber (20) having a value higher than 
a pre-eslablished value; a third chamber (1 6) connected 
to the first chamber (20) Is delimited by the external wall 
of the bellows (10) and the internal wall of the envelope 
(1); a fourth chamber (26) Is found nside the tube (5), 
the chamber (26) being separated from the second 
chamber (15) when the rod of the plunger (11) seals a 
gasket (25); ducts (12,14,21) connect the chambers 
(16,20) to the chamber (15) and the atmosphere (27) 
when the tire pressure fails below a pre-cstab lished val- 
ue. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a device capable 
of signalling The InfJailngcondition in the tires; the devico 
comprises an external covering capable ol rotating to- 
gether with a threaded body used for screwing the de- 
vice on the body of a standard inflatrig valve, a chamber 
defined hsrJe the threaded body, an element sensible 
to the pressure existrig in the chamber, a member which 
can be deformed by the pressure considering tho tem- 
perature and a system capable of signalling the position 
Of the deiormabie member. 

f STAND OF THE TECHNIQUE 

'■3. 

US-A- 5,694,969 relates to a device for inflating a 
tire of a wheel. A pressure relief tire valve for inflating a 
tire wheel assembly has a tire Inflation valve body hav- 
ing a chamber therein with openings through the top and 
bottom ends thereof and having a roller opening formed 
in the tire valve body. An inflation valve having a spring 
loaded central core to allow to pass inward is located in 
the tire valve body adjacent the tire inflation vaJve body 
top end for Inflating the tire there through. An over pres- 
sure valve is located in the tire valve body for releasing 
alrf rem the tire when the air pressure in ttieJ ^jBjKcocds, 
a p redeterrnin cdjcyel. The over pressure valve has a 
valve seat and valve element biased against tho valvo 
element by a compression for maintaining the valve el- 
ement In a closed position until the predetermined air 
pressure is reached in the tire and lo allow the valve 
element to open to release air through tho valve body 
relief opening when the air pressure In the tire and lo 
allow the valve element to open to release air through 
the valve body relief opening when the air pressure in 
the tire exceeds the predetorM rieoUtfessMe. A heat 
3 "^variable bellows eupporte the compression spring and 
is responsive to changes in temperature of the air in the 
tire so that the over pressure valve can prevent over in* 
flating the tire as well as loss of tire pressure upon an 
increase of air pressure in the tire from an increase in 
temperature of the air in the lire. 

This and other documents of prior art do not regard 
a device for signalling tho inflating state in the tires, but 
an assembly limiting pressure in the case of an exces- 
■ sive Increase of the air tube temperature. 

AIMS AND FEATURES OF THE INVENTION 



ence of the device, which Is, therefore, used only lor sig- 
nalling If the tire pressure is correct or not, without intro- 
ducing the riskof the tire being deflated in case the same 
device presents an escape. 

£ The advantages offered by the invention consist in 
the fact that the tire pressure is indicated considering at 
least one threshold value; abov e said thresh old value 
the device signals the n ormal inflating state o f t he tire. ~ ~ 
while the same device signals the non correct inflating 

*e state when the tire pressure is below the samejorjaa faold 

value or another pre-established value lower than the 
pr evious threshold value ; a temperature-sensing ele- 
ment allows to consider the temperature for defining the 
threshold values while a signalling system indicates if 

is the tire inflating condition is correct or not. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Other advantages, features and aims of the riven* 
so tion may be more readily understood by referring to the 
accompanying drawings, which concern a preferred 
embodiment, in which: 

Fig. 1 represents the device betore its tightening on 
25 the varve; 

F&2 represents the device after its tightening; 

Fig. 3 shows the device during the loading phase; 
Fig.4 represents thedevice after the loading phase; 

Fig.5 demonstrates the behaviour of the device 
bo when the tire pressure has reached a value below 

a pre-established threshold; 

Flg.6 represents the device after the decrcaso of 

the tire pressure below the threshold value. 

^ DESCRIPTION OF A PREFERRED EMBODIMENT OF 
THE INVENTION 

The device according to the invention consists of an 
external envelope 1. the upper wal l 2pl which is prefer- 
40 ably transparent; the envelope 1 roia^as wt^ a'i^r&ac fS" 
bodyjA wtt^^ jpjntin p * 

^P^ ^J^ ^^^^^Ry^ fB^ tnQ v 3 ^ 6 6 presents a 
seTPcTSsTrTsTva^ by a spring B. The self- 

closing valve core ^automatically prevents the escape 

45 of Ihe air from the tiro though allowing its inflating. 

The external envelope 1 can slide axialty with re- 
spect to the threaded body 4, being maintained in a sta- 
ble limit stop with respect to the same body 4 by means 
of a spring 9; the sealing between the envelope 1 and 

80 tho threaded body 4 is secured by a toroidal gasket 3. 
A bellows 1 0 connects the threaded body 4 to a plunger 
li p where three Internal duels 12, 13. 14are bored. The 
bellows 10 allows the friction less axial sliding or the 
plunger 11 Inside the device; in addition, said bellows 

66 10 separates two chambers 15, 20; tho chamber 1 5 is 
found under the plunger 11 and inside the bellows 10, 
while the chamber 20 is located over the plunger 11 be- 
ing connected to a chamber 16 with continuity; the 



The present invention, as darned, solves the prob- 
lem of creating a device capable of signalling the inflat- 
ing condition in tho tfres. The results obtained by means 
of the present invention mainly consist in the fact that 
the function of controlling and automatically preventing 
the escape of air from the tire continues to be effected 
by the serf-closing coreof the inflating valve also In pres- 
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chamber 16 is located outside the bellows 10. In (his 
way, The plunger 11 can be axiaiiy moved by the differ- 
ences oi pressure which take place between the cham- 
ber 15 (l ow er) and mo chamber 20_(u DDe r). 
In a not srrown emooaimeni! tne runaion ortrte dgjiows 
10, consisting In separating the Two chambers 15, 20 
located, respectively, under end over the plunger 11. is 
carried out by a sliding gasket which causes friction 
when the plunger n t$ moved. 
The upper part or the plunger 1 1 presents a housing 1 7 
closed by a lamina 10 which can be deformed; a toroidal 
gasket 1 9 assures the sealing between the mer part oi 
the housing 1 7 closed pytnejamina i a an d the chamber 
20 which te located between the upper w ail z and the 
lamina TB, the chamber 2 0 being directly co nnected to 
the cha hjSeTlg. Achannel 2t joints thehous^g 17 with 
~th^ucTl3 bored inside the rod Of the plunger 11; the 
rod presents I wo portions with different external diame- 
ters. The lamina 18 controls the channel 21 by means 
of a bistable valve 22 fitted with a double closing de vice, 
the valve 22 beioQ Qpefatecl-b^e same lamha 18 pre- 
senting a first posiUon of stability when a first section of 
the closing device closes the connection between the 
housing 17 and Ihe channel 21 allowing the connection 
between the duct 10 and Ihe channel 21, and a second 
position of stability when a s econd aogUon of the closing 
device cl6^°the^br3^tion bctwcavKe'duct 13 and 
the channel 21 allowing the connection between tho 
housing 17 and the channel 21. 
The duct 14 connects the internal part oi the housing 17 
to the chamber 15 located under the plunger 11 and in- 
side the bellows 10, the dud 14 being con trolled by a 
self-closing valve 23 allowing the air passage from the 
housing 17 ritotha chamber 15. but not vice versa. 

The duct 12 connects the chambers 16 (located In 
the external pan of the bellows 1 0) and 20 (situated over 
the plunger 11) to the channel ?i where the rod 24 of 
the bistable valve 22 with the double closing device Is 
i nserte d. 

S3 envelope 1 transmits a torque to the threaded body 
4, i.e. a rotation: in practice, when the device is screwed 
on the valve 6 ; the valve 6 is screwed on the envelope 
1 with ifie Angara in order to'tranemTrtne torque which 
causes the ro tation of the threaded body 4 for clamping 
the gasket 25 used for seaKnqthobody rttoe valve 6 45 
with r ospefffo the device.-, 

^A*c1hamber 26 is defined inside the jointing lube 5 
of the Inflating valve 6, the chamber 26 being separated 
from the chamber 15 only il Ihe plunger 11 is found In 
the bottom limit stop so that the section of its rod having 50 
the larger diameter clamps the internal edge of the gas- 
ket 25. 

When the gasket 25 is completely clamped, the cham- 
ber 1 5 located inside the bellows 1 0 is connected to the 
atmosphere 27 through a duct 28, a groove 31 and a 
channel 29. The duct 28 is controlled by a self closing 
valve 30, which Is in opening position for allowing the 
air flow from the chamber 15 to the channel 21 and the 



channel 29, and consequently to the atmosphere 27, on- 
ly if the gasket 25 has been completely clamped; in the 
case of insufficient clamping of the gasket 25 the valve 
30 Is not open, therefore, the passage of the air from tho 
s chamber 1 5 to the channel 21 and the channel 29, and 
consequently to the atmosphere 27, is prevented; this 
occurs even in the case of incomplete damping of the 
gasket 25, provided that the gasket 25 is brought Into 
contact with the threaded jointing tube 5. 
10 ThB device shown in Fig.1 has not yet been 
Clamped on the vaJve 5, 6; in this c ase the attempt _of_ 
loading the device causes no effects therefore, the de- 
vice automatically unloads, since, on oj e hand, Ihe 
chambe r 26. Jh e dJcls 13, 217 T2 , the chamber 16 and 
'5 the chamber 20, locatSSTSver 1 the plunger 11, do not 
— maintain the tire pressure because of the air escape 
which takes place, between the flasket 25 . Insufficiently 
clamped, and the valve body 5, with consequent blow- 
by and direct discharging to the atmosphere 27 through 
Ihe channel 29, and, on the other hand, the discharge 
to ihe atmosphere of Ihe chamber 1 5 located under the 
plunger 11 cannot occur (during the transient loading, 
the chamber 15 is subject to the air tube pressure before 
being isolated from the chamber 26 at the inslanl when 
the portion of the rod of the plunger 1 1 having the exter- 
nal larger diameter clamps the internal edge of the gas- 
ket 25): In fact, the valve 30 remains closed since it 
opens only because of the clamping compression of Ihe 
gasket 25 and because of tho thrust applied on the same 
varvc 30 by the pressure existing in the chamber 15. 
M addition, il Ihe clamping of the gasket 25 on the 
threaded jointing tube 5 Is incomplete, eo that the Wow- 
by towards the channel 29 and groove 31 occurs, the 
air win also tand to flow back to the chamber 15 through 
the groove 31 be cause of the tosses of pressure due to 
the hack flow through the channel 29. The right equilfo- 
rium between the tos sesjpf pressu re in sjj ddiannets_ 
i&oan^assurajhe^ 



i fic ient clamping 

sence of the sett-dosing valve3Q r For this reason, it 
is possible to immediately understand that the device is 
Insufficiently tight, anyhow; situations of risk of deflating 
of the tire for inguffident figbteoinad^ 

Fig.2 shows the deviceafieTi^ 
complete screwing of the device on the valve 5, 6 of the 
tiro, and therefore, obtaining the adequate tightening of 
Ihe gasket 25 through screwing of the body 4 on the 
valve 5, 6, the device Is ready to work. In the condition 
of Fig.2 the device exactly works as a cap of a traditional 
tire inflating valve, La the device does not carry out any 
function, but it is only used for protecting the valve. The 
tire valve 5, 6 is closed by the self-closing valve core 7, 
therefore, the air tube is noithor connected to the cham- 
ber 26, nor to the atmosphere. 

Usually, the lamina 18 is bent upwards; this bonding 
i is maintained until the pre ssure in the chamber 20 has 
I reached a suffic iently^ vaF 
f ue of the jires^ure exfetmg iTtr^rrousir^TF(Le. ihe~ 
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\ atmospheric pressure, since the housing 1 7 is connect- 
ed to Ihs atmosphere, as ft will more readily undo/stood 
by referring to tallowing description), therefore, when 
the pressure value Is sufficiently high, the bending is di- 
rected downwards. 

In fact, the bending of tho lamina 18 depends on the 
difference between the pressure in the chamber 20, 
which successively will be connected to the tire air tube, 
and the pressure in the housing 17, which will be con- 
nected to the atmosphere. If this difference of pressure, 
which advantageously can be corrected considering the 
temperature value in Ihe case of balanced measure ef- 
fected by a bimetal 16, is sufficiently high, the bimetal 
18 will bend down wards, for reaching a stable down- 
ward ben! position shown in Figs 3, 4 representing the 
functioning of the device, otherwise the bimetal 16 will 
maintain its upward bent configuration. ,, - 

l£ m — ^ gjjbgg gugnt gcgratjor^QnsJstsJfri loa ding) the 



device; this^jpemfion'xailes place (Hg.3) bymeans^Ta" 
manual external axial thrust P which causes the axial 
motion of the external envelope 1 with respect to the 
threaded body 4 by exceeding the thrust of the spring 9. 
Because of the thrust P applied or> the external body of 
the device (external envelope 1 , wall 2) also the plunger 
11 is moved downwards by Ihe thrust P transmitted to 
the lamina 16 through the upper wall 2; owing to the 
ihrust P, the lamina 1€ Is bent downwards just as it would 
happen it t he pressu re in tho chamb er 20j 
Iv hiphetitteri lhB. fttes6ure | in rtKeTouslD flAT. This is the 



loading opsraljon^whgij^ 

lejSlffif^^ 



housing 1 7 and the chamber 1 5 on the other hand, was \ 
su fficjerjjjrj h^ first phase 

r oj tftGuansierii loading, the difference between the pres- 
sure In the chamber 20, on one hand, and the pressure 
in the chamber 16 end the housing 17 (connected to 
each other through the duct 14) on the other hand, has 
not yet happened and stabilised, therefore, the bending 
of the teuruna i Band the downward motion of the pfunger 

1 1 occur only because of the mechanical thrust P. 
This new geometrical configuration of the lamina 1 B also 
causes the motion of the valve 22 fitted with a double 
closing device towards the first position of stability; 
therefore, the vafve 22 connects the duct 1 3 to the duct 

12 and Ihe chambers IB, 20, and disconnects the Joint- 
ing between the channel 21 and the housing 17. It is to 
remember that the chamber 20 extends from the upper 
surface of the lamina 1B to the chamber 16 external to 
the bellows 10 wilh continuity. 

In addition, owing to Uie same Ihrust P the plunger 11 is 
moved downwards; therefore, the lower end of the rod 
of the plunger (ineide which the duct 13is bored) pushes 
downwards the end of the self-closing valve core 7, 
which opens to allow the air inside the lube to fill Ihe 
chamber 26 defined inside the jointing tube 5 of Ihe in- 
flating valve 6. 

The gasket 25 is al so ca pable of sealing the rod of 



10 



is 



so 



SB 



the plunger 11 by means of its internal lip only when the 
plunger 11, the rod of which presents two diameters, is 
moved towards the low limit stop shown in Hg.3 (loading 
position). Consequently. If at tho beginning of the open- 
ing of the self-closing valve core 7, during the downward 
motion ol tho plunger 1 1 , the air comiig out of the tube 
fills the chamber 26, the chamber 15, the duct 28, the 
channel 29, the groove 31 (and the ducts 12, 13, the 
channel 21 , and the chambers 1 6, 20, since those cav- 
ities are connected to each other), in the moment when 
the plunger 1 1 has reached its low limit stop, and, there- 
fore, the sealing between the rod of the pfunger'n and 
the gasket 25 is allowed, also the separation of the 
chamber 26 defined inside the jointing tube 5 or the in- 
flating valve 6 takes place from the chamber 15 located 
under tho plunger 11 and inside the bellows 10. It is re- 
markable that the sealing on the rod of the plunger 11, 
which is necessary tor Insulating the chambers 26 and 
15 when the plunger 11 is found al Ihe low limit slop, 
can also be obtained by means of a gasket different from 
the gasket 25, for example, a toroidal gasket integral 
with the threaded body 4: the solution consisting In In- 
tegrating the sealing in the same gas ket _25ajta ws the 

^ceThi^^^^^i&r^a^ed, the pressure existing in 
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the air tube is established in the chamber 26, the ducts 
12, 13, and the chambers 16 and 20; vice vorsa, the 
lOspher ic pressure is established in the chamber 1 5 
and the housing 17 and In the ducts 14, 28, 29 and the 
groove 31. Two cavities havo, therefore, been separat- 
ed, ihe first cavity 20 is found over the plunger 11 , while 
the second cavity 15 is located under the plunger 11; 
this separation is due lo the gasket 25 on one hand 
(sealing on the rod of the plunger 11) and, on the other 
hand, ihe bellows 10 (sealing on Ihe plunger 11). Whei 
_thej^ema!Jto^ if the difference be- 

tween Ihe pressure in the chamber 20 and the pressure 
in the housing 17 (i.e. between the tube and the atmos- 
phere) is sufficiently high (wo remember that the cham- 
ber 15, through the internal duct 14, Is also connected 
to the housing 17. which, in this way, is subject to the 
atmospheric pressure), the lamina 1B will maintain Ihe 
down ward bent configuration due to the thrust R even 
when the same thrust P has been removed, and conse- 
quenrly the connection of the duct 1 3 to Ihe housing 17 
through Ihe channel 21 will be closed, but the connec- 
tion of the duct 1 3 to the duct 12 (and, therefore, of the 
duct 13 to the chambers 16, 20) through the same chan- 
nel 21 will be open, thanks to the first position ot stability 
reached by the bistable valve 22 fitted with a double 
dosing device. 

After Ihe releasing of the thrust P, the spring 9 and the 
air pressure in the chambers 13, 20 move the external 
envelope f back upwards which reaches Its original po- 
sition shown in Fig.4. In this configuration, If the air pres- 
sure (air lube pressure) existing in the chamber 20 
(eventually corrected Considering Ihe temperature value 
in the case of a balanced measure effected by a bimetal 
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1 a), is such as to exert a stress on the upper surface of 
the lamina IB, the stress being sufficient to maintain the 
lamina 18 bent downwards (in fact, the atmospheric 
pressure exists in the housing 1 7}; said stress also holds 
the plunger t1 fastened in its low Omit stop, since, owing 
to difference in the active sections, said stress easily ex- 
ceeds the thrust due to the air tube pressure on the rod 
of the plunger 11 and the thrust of the spring 0. 

In such a way, trie rod of the plunger 11 maintains 
the self-closing valve core 7 open lor assuring the con- 
tinuous connection between the air tube and the meas- 
uring system 18 through both the chamber 26 and the 
chamber 20, where the air lube pressure exists. Each 
air escape is obviously prevented by the sealing duo to 
the gaskets £5, 19, 3 and the bellows 10. Consequently, 
as shown in Fig.4, as long as the tire pressure (eventu- 
ally corrected considering tho temperature value) Is 
maintained at a sufficient value, i.e. above the estab- 
| lished threshold value defining tri^ o wjirni io f t he correct i 
r ^inhating pressure Of the tiroT the device will rSaVjToacTT 
=^ed. I. e. with the lamina" i~B bent down wards and the/ 
plunger nl nltStOWIrnitstop ; the same device will main J 
tain the connection to the air tube through the setf-cbef 
ing^ — 

rt is necessary to specify that the utility or the function 
attained by the device (i.e. signalling when the tire 
sure falls h&Ji o w at least one jwe ^tobl^e d^ireshold 
value J isrelati^ where 
the deflating of the tire takes place slowly, therefore, in 
a way difficult to perceivo by means of common obser- 
vation (phenomenon which takes placo either bo cause 
of natural causes, like an escape through the structure 
of the same tire, or because of external causes, like 
small punct ure s w hich ca use a slow deflating); there- 
fore, ttfST9evte^^ sensing 
the signal and operating as soon as possible in order to 
restore the most correct pressure value (and/or repair 
the eventual puncture for preventing the compulsory 
stop of the vehicle). Obviously, the device will not offer 
any practical utility in the case of punctures or other se-> 
nous phenomena causing the deflating of the tire in such 
a quick way that the durjailojp jor^ns 

flaturany the pre^estaDlis^^ tfireshold value defining 
the low limit of the correct inflatrig pressure can be de- 
fined in such a way to assure that the signalling of the 
exceeding of the same threshold value occurs when the 
pressure value in the tire is still sufficiently high to allow 
the duration needed for sensing the signal and acting in 
the usual operating situations when the deflating takes 
place slowly. 

When the pressure (eventually corrected considering 
the temperature value) falls below said pre-established 
threshoW value (or below another threshold value lower 
than the previous), as shown in Hg.5. the lamina 18 will 
bend up wards, This bending will immediately enable 
the bistable valve 22 fitted with a double closing device 
to automatically commute from ihe first to the second 




position o f ^ q^jf'ty,, fg * ^ > ^ ^ i^ B J^^, l |? ?^ ns ?! iiS" S^uYuPS. 1 !!. 
thB^du^T^fan^ 

channel 21 and the duct 1 2); vice versa the connection 
between the chamber 20 and the housing 17 (through 
* tho duct 12 and the channel 21) remains open. The 
housing 17, through the duct 14, is connected to the 
chamber 1 5 which, in its turn, is connected to the atmos- 
phere 27 through the duct 26, Ihe channel 29 and the 
groove 31. 

" The aim to be attained when this situation occurs is the 
safe closing of the tire; therefore, the tire is insulated 
from the environment by moans or the self-closing valve 
core 7 for preventing any air escape through the valve 
core 7 or the device. For this purpose, the device is so 
is planned that the downward thrust acting on the group 
of the plungen i because of the dlnoronce botween the 
pressure in the upper chamber 20 (where the tube pres- 
sure exists) and the pressure in tho lower chamber 15 
(where the environmental pressure exists), when the dif- 
ference In pressure between the chamber 20 and tho 
housing 1 7 is capable of maintaining the lamina IB bent 
downwards, is so high to widely exceed the upward 
thrust acting on the plunger 11: this thrust being caused 
by the valve core 7 stressed upwards by the spring B, 
£5 the air tube pressure acting on the rod section of the 
plunger 11 and the elasticity of the bellows 10. In this 
way, the p lunger 11 i s guarantee d to remain in the toad- 

SuroaTions plo^tlc^TTorceB of inertia, etceteras). 
The starting of the phenomenon which causeeJhe un- 



Joading of the device is due to a change in the lire pres- 
sure\evcntualfy corrected considering the temperature 
value) referred to the atmospheric pressure, said 
change being capable of bending the lamina 16 up- 
as wards, when the pressure in the cavities 17, 14, 15, 2fi 
and 29 still presents the atmospheric value and the pres- 
sure in the cavities 16, 20, 12, 21, 13 and 26 presents 
tho air tube value (which has rust fajenjacl gwjbe^es^ 
I ^tablishecy^^ these corx^ions, the difference 

^vfierween^ in the Upper chamber 20 (where 

| the tube pressure exists) and the pressure in the lower 
' chamber 1 5 (where the environmental pressure exists) 
acting on the plunger 11 is anyway still capable of main- 
taining the plunger 11 n the loading position (Le. in the 
45 limit stop); in fact, the planning of the active sections 
of the plunger 11 and of the relative rod will be chosen 
in such way that the resultant vector of the various above 
listed farces acting on the plunger 11 will anyway be dl- 
/^ec\e^M^nwar^^o for tire pressure values Jpwer_ 
*0C^tRa^^ while, once 

"idthresholqlxalue. the lamina 18 will bend up- 
, wards. Since the d© vice I hasbeen planned for a prac- 
"^TiSSthMiXyin all normal working conditions where the de- 
flating of the tire takes place slowly, at the Instant when 
the tiro pressure (eventually corrected considering the 
temperature) passes to a value [pwer th ag jj j jg rfh lesJ^cLJ JL 
pr e-estab lished for Jh te imp ose, the lamina 1 B will bend 
immedla^ resul tant of the forces a ct- 
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ing on the plunger 11 (the module of which win be 
changed in te turn, but only by a very small quantity the 
phenomenon being slow) will keep always directed 
down wards; furthermore, said resultant will present a 
value such as to permanently malntah the plunger 11 « 
In the low limit stop, until th a pressure in the upper cham- 
ber 20 falls considerably. This notable fan occurs as a 
direct immediate consequence of the upward bending 
of the lamina 18. 

In faci, the motion towards tno second position of 10 
stabilrty of the vah/o 22 fitted with a double closing be- 
w-w , e£ *^vk^bn^ modification oi the geometrical 

configuration of the lamina 1 B causes a sudden change 
in the pressures within the various cavttles. The Jolting 
between the duct 13 (which remans at the tire pressure 
together with the chamber 26) and the chambers 1 6 and 
20 (Ihoroupjl the ducts 21 and 1 2) is disconnected, white 
the chambers 20 and 16 are emplled through the same 
ducts 1 2 and 21 , the housing 1 7 (which now is connect- 
ed to the channels 21 and 12). the duct 1 4, the chamber 
15 and the channel 26, the groove 3i and the channel 
29 which are directly connected to the atmosphere 27. 
In this way, the pressure In the chamber 20 quickly lalle, 
While, because of the tosses of pressure which hinder 
the air flow to the atmosphere 27 through the duct 28, 
the groove 31 and the channel 29, the pressure In the 
chamber 15 tends to increase (previously the pressure 
in the chamber 15 presented the atmospheric value). 
This phenomenon associated with the upward thrust 
acted on the rod of the plunger 11 by the self-closing so 
valve core 7 stressed by the spring 8 and the bellows 
10, causes the sudden upstroke of the plunger 11 to- 
wards ita low limit slop. 

As soon as the upstroke of the plunger 1 1 etarrs, the rod 
with two dlamelere disengages from the gasket 25: in & 
this way a direct connection is suddenly created be- 
tween the chamber 26. which until the self-closing valve 
core 7 closes, remains at the tire pressure and is poten- 
tially fed by an considerable air flow, and the chamber 
15 located under the plunger 11. In this way, the prcs- 



move the plunger IT upwards, even if an identical pres- 
sure value should be found in the chamber* 15 and 20. 
In tact, the pressure in the chamber 15 re mains at the 
tire value, since the outlet flow from the self-closing 
valve core 7 stm open, is much h johertf^ap JheJoaa ilp y/- 
Ing towards the atmosphere through lha duct 28, the 
groove 31 and the channel 29: this fact assures thai, 
even if the pressure h the chamber 20 should fall by a 
small quantity or, even, reverttothe value of the air tube 
at the moment when the disengagement of the rod of 
Tfic plunger 11 from the gasket 25 occurs, as It might 
occur if the self-closing valve 23 was removed, the re- 
sultant of the stresses acting on Ihe plunger 1t would 
anyway be always directed upwards thanks to the elas- 
tic action of the spring 8 and the bellows 10. 
This fact causes the sudden upstroke of the plungor to- 
wards Its high limit stop and the closing of the self-dos- 
rig valve core 7 by obtaining the desired result and the 
unloading of the device: when the self-closing valve core 
7 doses, both chambers 20 and 15 are suddenly con- 
nected to environmental pressure (atmospheric pres- \ 
sure), while the plunger 11 completes its upstroke until I 
it reaches the high frnftstty t h anks to th e e lasti city o f \ 

tha frallowfi ID (Fig 6) ~ '-•»■"«*•■• «»■■ 

In this way, t he tiro Is ^ 

vfronmentj therefore, The^sctf^cic^^ v^fl^ core 7 al- 
ways performs its function of safely and closing against 
air escapes through the inflating valve. This fact pre-, 
vents any n'sk^duojo gygnt^ h thedeyice. 

If the plunger 1 1 , after the loading phase, remains in the 3 
position such j* a, Ig keep sglf-ctosirrg valve core_7 
open, Le. rn its tow limit stop, that rheahs'the pressure 
In the air tube (eventually corrected considering the tem- 
perature value) i s^hfflhpr^ thag^he pre- esjtol ishe^ 
threshold value owning the lowBmiPof the correct in- 
flating tire pressure; vice versa, when the plunjjarJM 
moves back to Ihe high Dmit stop (l.o. ft, unloads) t he 
-^Vbssure-in'me airtube (ev^^ 



sure in the chamberJS, immediate: 

— ■ — -i^**eia!«»w*j — ' 



Ing the temperature value) is lower than said pre-eslab- 
40 lishodthreshold value, or aixflher predefined threshold 

Si^&^^Mi.^^^ lower ^ me Previa one. m 
pressure value by exerting an upward stress on the it is, then, sufficient to sense ellheMhe bending of the 
plunger 11; said pressure value Is maintained until Ihe lamina 18 or the position of the plunger 11 (the stroke 
self-closing vafve core 7 completely closed by reaching of which Is of some mm.) t or signalling t he exceeding or 
the scope of the present invention, while Lhe seJf-cJosing *s TOt ^c^^^r es^d I value^'to 'die'" e^7MCw^ 
valve 23 prevents the air from flowing towards the hcue- _ me^srt faM^^ defining the low limit of the 

ing 17, and Irom this one, through the ducts 21 and 12, ^"correcftife pressure. For example, achromatic venation 
the air can reach the chamber 20 situated over the In function of the posmonjrfjhe T pto 
plunger 11, whgre in the meantimethe pressure has fall- played on a transpar^t \rtsor applied to the walfg^Jn 
en with respect to the tiro value presented before ex^a^adatio^^ 




ceeding the threshold. 
In this way, the plunger 11, until the self-closing valve 
core 7 ie completely closed, will be subject to an upward 
resultant thrust , the resultant tnrust being due to the dif- 
ference between the pressure in the chambers 1 5 and 
20 plus the thrust applied to the needle of the self-clos- 
ing valve core 7 stressed by lhe spring B and the thrust 
of the bellows 10, the resultant thrust being sufficient to 



it i 

change in the geometrical configuration of the lamina 
18) can set at work an cicatrical circuit by means of 

-.which the emission ot optical an^ 
can be obtained, said siqnaJ s^beTncj transW 

[ duction. or hertzian waves etcT with all I its po ss ible'com^Y 

The device can Obviously be reloaded indefinite times; 
all times the condition of exceeding Wtfire^HSl^ 
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AviU oocurit will automatically unload and remain toad- 
Zed until subsequent hand loading by assuring that the 
/ signal can ba received. 

/ Fig.6 shows the device after the tailing In the tire 
l pressure; In this case, the components of the device are 
A agah In the position of Flg.2. 



Claims 

1. Device capable of signalling the inflating condition 
in the tires characterised by the tact that it compris- 
es: an external envelope (1) rotating togsiher wilh 
a threaded body (4) which can be screwed on a 
jointing tube (5) of an Inflating valve (6) presenting 
a self-closing valve core (7) stressed by a spring 
(8); a plunger (11} which can be disposed in a first 
limit slop, the plunger (11) being used for maintain- 
ing the sell-closing valve core (7) open by means 
of a rod having two sections with different external 
diameters if the difference between the tire pres- 
sure and the atmospheric pressure exceeds at least 
one pre-established threshold value; an element 
(1B) with variable geometrical configuration which 
cloaasji h ousin g f 1 7 V the geometrical configuration 
^^fttWhiomSni o suspending on the difference be- 
tween the lire pressure and the atmospheric pres- 
sure, the element (16) presenting a first geometrical 
configuration when the atmospheric pressure acta 
on the housing (17) and the tire pressure is higher 
than the highest pre-established threshold value, 
and a second geometrical configuration when the 
tire pressure is below the lowest pre-eelabJished 
threshold value; a sesJing member (10) separating 
a first chamber (16), defined under the plunger (11 ). 
from a second chamber (20) defined over the plung- 
er (1 1 ); a duct (1 4) connects the housing (1 7) to the 
first chamber (15), which, In 4s turn, is connected 
to the atmosphere (27) through a duct (28), a chan- 
nel (29) and a groove (31); a third chamber (26) is 
separated from the first chamber (15) when the 
plunger (11) is found in the first limit stop; ducts 
(12,13,21) and a bis^ble j/a^ ^Z^f Tttsd with a 
double closing devlceTacted bylhTelernerrt (1B). 
lor connecting said chamber (20) to the air tube, so 
that, when the element (1 8) is found in the first con- 
figuration, the valve (22) can reach the first position 
of stability and the plunger ( 11 ) can be found in the 
first limit stop, and, vice versa, for connecting said 
chambers (i 5,20) to each other, and for jointing said 
chambers 0 5,20) with the atmosphere (27) through 
the duct (23), the channel (29) and the groove (31) 
when the element (18) Is found In the second con- 
figuration, and, consequently, the valve (22) reach- 
es the second posftion of stability; when the tire 
pressure faffs below the lowest pre-established 
threshold value, the element (18) Immediately 
reaches Ihe second configuration for allowing the 



bistable valve (22) fitted with a double dosing de- 
vice to reach the second position of stability and 
close the connection between the duct (1 3) and the 
chamber (20) through the channel (21) and duct 
(12) and to open the connection between the cham- 
ber (20) and the housing (170, in its turn jointed to 
the atmosphere (27), through said enamel (21) and 
duel (12); ii this condition, 1he plunger (11) always 
moves towards a second limit stop and, therefore, 
io does not actonthe self-closing valve core (7). which 
can maintain its function of preventing the air from 
escaping from the air tube, without Introducing the 
risk of the tire pressure continuing to tell below the 
lowest threshold value when the same device 
15 presents an escape; the device further comprises 
means used for signalling if the tire pressure is cor- 
rect or not. 

2. Device as in claim 1 , wherein the element (1 8) with 
so variable geometrical configuration is a bistable lam- 
ina (18). 

3. Device as in claim 2, wherein the element (1 8) with 
variable geometrical configuration is a bimetal (IB) 
allowing to change the pressure Threshold which 
causes the commutation of the bending in function 
of the temperature. 

4. Device as in claim 1 , wherein the deformable seal- 
so ing member (10) consists of a bellows (1 0) jointing 

the threaded body (4) to the plunger (11); the bel- 
lows (10) allows the frictkxilcss axial slidhg of the 
plunger (11) inside the de vice and separates I wo 
chambers (15,20) which are respectively located 
35 under and over the plunger (1 1 ). 

5. Device as in claim 1, wherein the upper part of the 
plunger (11) is held by the housing (17) closed by 
the element (18) with variable geometrical configu- 

4> ration; a gasket (19) assures the sealing between 
the inner part of the housing (1 7) and the chamber 
(20); a channel (21 ) connects the housing (17) to 
the internal ducts (12.13) of the plunger (1i), and 
the element (18) with variable geometrical configu- 

45 ration (1 B) controls the channel (21 ) by acting on 
jhe bjstable va lve (22) fitted with a double closing 
device, said vah/fl (22)"presenting a first position of 
stability when a first section of the doshg device of 
the valve (22) closes the connection between the 

so housing (1 7) and the channel (21 ), while maintain- 
ing the connection between the duct (13) and the 
channel (21 ) open, and a second position of stability 
when a second section of the closing device of the 
valve (22) closes the connection between the duct 

SS (18) and the channel (21), while maintaining the 
connection between the housing (17) and the chan- 
nel (21) open. 
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6. Device as in claims 1 , 2 and 3 , wherein the element 
(18) with variable geometrical configuration reach- 
es the second geometrical configuration when the 
pressure in the chamber (20) does not present a 
value sufficiently high with respect to the atmos- 
pheric pressure existing In the housing (17); the 
bending of the element (18) depending on the dif- 
ference between the pressure in the chamber (20), 
connected to the air tube or the tire when the plung- 
er (11) Is found in the first limit stop, and the pres- 
sure In the housing (17) connected to the atmos- 
phere; if this difference in pressure is sufficiently 
high, the element (18) reaches the first geometrical 
configuration with stability, vice versa the clement 
(1B) maintains its second geometrical configura- 
tion. 



a transparent visor applied to the wall (2) Id used for 
displaying a chromatic change hfunction of the po- 
sition of the plunger (11). 

10. Device as In claim 9, wherein the displacement of 
the plunger (11) or the change In geometrical con- 
figuration of the element (18) sets at work an elec- 
trical circuit by means of which the emission of op- 
tical and/or acoustic signals can be obtained to be 
transmitted via hertzian waves. 



Device as in ciaim 1, wherein an external axial 
Lhrust (P) causes Ihe axial motion of the external 
envelope (1) with respect to the threaded body (4) 
by exceeding the thrust of the spring (9); the thrust 
(P) on the external body pt the device (external en- 
velope 1. wall 2) causes the change in the geomet- 
rical configuration of the element (18) and the mo- 
tion of the plunger (11) towards the first limit slop, 
as it might occur, if the pressure in ihe chamber (20) 
was sufficiently higher than the pressure in the 
housing (17) and the chamber (15); In this phaeo 
the bending of the element (IB) and ihe motion of 
the plunger (11) towards the first limit stop occur on- 
ly because of the mechanical thrust (P). 



to 



n 



PA* 



Device as in claims 1 and 7 V wherein, after the re- 
leasing of the thrust (P), the spring (9) and the air 
pressure acting in the chamber (20) move the ex* 
tcmal envelope (1) back to its original stable limit 
stop; if the tire air pressure existing in the chamber 
(20) Is capable of exerting a stress on the element 
(IB), the stress being sufficient to maintain the ele- 
ment (1 8) in the first geometrical configuration, said 
stress also holds the plunger (11) fasten in the first 
limit slop so that the rod of the plunger (11) can 
ma h lain the eerf -closing valve core (7) open for as- 
suring the continuous connection between the air 
tube and the element (18) through the chamber 
(26), and the cavities (12,1 8,20,21 ), where the tube 
pressure exists; therefore, as long as tire pressure 
maintains a sufficient value, i.e. above at least one 
pre-established threshold value, the dovico re- 
mains loaded, Le. with ihe element (18) In its first 
geometrical configuration and with the plunger (11) 
in the first limit stop for maintaining the connection 
with the air tube of the tire through the self-dosing 
valve core (7). 

Device as In claim 1, wherein the position of Ihe 
plunger (11 ) signals the exceeding or not of at least 
a pre-established threshold value; for this purpose 
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